A hereditary myopathy with lactic acidosis
A myopathy with lactic acidosis during physical exercise, low physical work capacity, and paroxysmal myoglobinuria (HML) called "Myopathy with deficiency of succinate dehydrogenase and aconitase" (McKusick 255125)' was originally described in 14 patients from five families,2' all living in the northern part of Sweden. Since then, five other patients from four families have been described. All 19 patients from nine families lived in two geographically separate areas in northern Sweden. The disease has not been described previously and is another example of the many genetic diseases found in the sparsely populated circumpolar areas. 4 In six of the patients from four families, a low activity of succinate de- and extending to the legs, stomach, and the whole body, with paresis of the legs. After one to two weeks his condition rapidly deteriorated.
He was admitted to an intensive care unit almost unconscious with heart rate 120 beats/ minute, high respiratory rate, anuria, blood pH 6-99, hyperkalaemia 7-10-3 mmol/l, CK level 300-1409 (NV<3-3) gikat/l, P-creatinine 124-234 (N<100) gmol/l. On the second day he died in circulatory shock with falling blood pressure in spite of intensive care treatment with artificial ventilation, oxygen, bicarbonate (Tribonat), albumin, plasma, peritoneal lavage, and dialysis.
Necropsy showed tubular nephritis (shock kidney). Microscopy showed striated skeletal muscles with marked variation of fibre size, some fibres without striation (hyalinised), and with vacuolisation.
Case reports of 12 other patients have been published.2 3 5-7 10-14 The symptoms, signs, and the clinical picture have been described in previous and recent papers.23 12A short summary is given below.
All the patients had a very low physical work capacity compared with healthy people, starting in early childhood onwards. Even after such activities as walking slightly uphill, the patients developed palpitations, dyspnoea, and muscle pains. Several of them had hypertrophy of the calves. The disease had a chronic course but sometimes an acute phase of the disease developed.
The patients had a normal maximum voluntary isometric muscle strength. 3 In spite of that an exercise test on a bicycle ergometer showed a low exercise tolerance, one third of normal or less. Even at a low work load in absolute terms, these patients had a high heart rate, a high respiratory frequency, and high lactate and pyruvate concentrations in the blood. The_patients complained of pains in the leg muscles during and after the exercise. 10 In the chronic stage the patients had a normal circulation at rest and normal blood lactate values. However, on exercise their circulation became extremely hyperkinetic, that is, the cardiac output was high in relation to oxygen uptake. The arteriovenous oxygen difference was low and the lactate concentration in the blood was abnormally high in relation to the exercise intensity.313
The heart function of these patients was normal and at maximum work intensity they reached a cardiac output and maximum heart rate comparable with that of normal subjects, although at a much lower physical work intensity.3 10 Genealogical research on a disease with proven dominant inheritance and with high penetrance often makes it possible to confirm the appearance of the disease among ancestors one or a few generations back in time using medical journals or other records or through interviews with family members. This is practically impossible when dealing genealogically with autosomal recessive diseases like the one studied here. In order to make use of genealogical data in this connection, there are some general, but hitherto seldom considered aspects to be discussed. The possibility of finding any key family of genetic significance will be maximised by using all known families with patients with the disease for genealogical studies. Pedigrees involving only a couple of families are a weak basis for genealogical analysis. The use of reference genealogical studies from the same geographical regions make it possible to discuss validity aspects of the results found. Owing to the relative immobility of the population in northern Sweden until lately, close links among people from the same region are common in rural areas, and could explain the consistency of pedigrees. Certain 
